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glass vessel fitted with a sinter and tap. After filtration, the support was washed with triethylamine:diisopropylethylamine (9:1), dichloromethane and diethyl ether. The support was dried under vacuum for 1 hour then soaked in dry pyridine (10 
Labeling of amino modified oligonucleotides with Azido hexanoic or dyes active ester
Oligonucleotides containing amino-C6dT, 3'-amino linker or 5'-amino linker were purified by HPLC as described above in the general method, freeze dried and dissolved in 80 µL of 0.5 M Na 2 CO 3 ⁄NaHCO 3 buffer at pH 8.75. To this solution was added Azido hexanoic, Cy3B or ATTO647N NHS ester (1 mg) in DMSO (80 µL) and the mixture was left at room temperature for 5 h. The labeled oligonucleotides were then gel-filtered through a NAP-25 column and purified by reversed-phase HPLC as explained above in the general method. 
Synthesis and Purification of end-sealed duplexes

In vitro single-molecule FRET analysis
Information on photon arrival times, excitation cycle, and detection channel, enables the calculation of fluorescence bursts (donor or acceptor) arising due to molecules traversing the confocal spot under either donor or acceptor excitation 3 . FRET efficiency (E*, uncorrected), and relative probe stoichiometry (S) were calculated as follows:
where !"# !"# represents the fluorescence of a burst arising in the Y emission channel under X excitation.
In vitro fluorescence correlation spectroscopy (FCS) analysis
The autocorrelation of FRET bursts was calculated using a computer-implemented correlator (Flex 02-01D, Correlator.com) and autocorrelation curves were fitted using PyCorrFit, open-source software 4 to an autocorrelation function describing a single diffusive species (3D Brownian motion) and one triplet state of the fluorophore:
with ! : offset, : effective number of molecules in confocal volume, ! : characteristic diffusion time through confocal volume, : elongation factor of the confocal volume, :
fraction of molecules in triplet state, ! : characteristic triplet state lifetime.
In vivo single-molecule FRET and single-particle tracking analysis
Single-molecule FRET analysis was performed using custom-written MATLAB software.
First, single-molecule localization analysis was performed as described in Refs. 3, 5 ; PSFs in DD, DA and AA-channel in each movie frame were fitted by a 2D elliptical Gaussian (free fitting parameters: x/y position, x/y width, elliptical rotation angle, amplitude, background) using initial position guesses from applying a fixed localization-intensity threshold on the bandpass filtered fluorescence image 6 . Upon localization of the single molecule in the DA-channel the fitting routine was performed in the DD channel, which was mapped onto the FRET channel using a transformation matrix, and the FRET efficiencies were calculated as described below. For measurements using an ALEX scheme, PSFs were also fitted in the AA channel. Single-molecule localizations were filtered for PSF-shape (width of the 2D Gaussian ranging from 50-400nm), a total photon count of (DD+DA)-intensity>400ph/frame, the existence of an Acceptor molecule, i.e.
AA-intensity>130ph/frame, and autofluorescence in the Donor-channel, DD>40ph/frame ( Figure S5 ). Such background corrected single-molecule FRET and stoichiometry values were calculated from photon counts (phC, integral of fitted 2D elliptical Gaussians) for each filtered single molecule in the respective emission channel:
where ℎ !"# !"# denotes the photon counts of a single molecule in the Y emission channel under X excitation.
Single-particle tracking was performed in the red emission channel by adapting the MATLAB script based on a published algorithm Ref. 7 . Localized PSFs in the DA-channel (gCW), and DA and AA-channel (ALEX) were linked to a track if they appeared in consecutive frames within a window of 7 pixels (0.69µm). This window size ensures that 98% of steps are correctly linked for an apparent diffusion coefficient of 1.0µm 2 /s and 20ms exposure time 8 . To account for PSF disappearance due to blinking or missed localization, a memory parameter of 1 frame was used. To eliminate noise, only molecules appearing in 5 consecutive frames were included in the analysis.
Accurate single-molecule FRET measurements in vitro and in vivo
In vitro and in vivo single-molecule FRET values were initially obtained as described above and for generality we describe in vitro and in vivo background corrected FRET (E*) and Stoichiometry (S*) values:
with DA, photon counts in the acceptor channel after donor excitation, DD, photon counts in the donor channel after donor excitation, and AA, photon counts in the acceptor channel after acceptor excitation. To obtain accurate FRET and Stoichiometry values, the E* and S* values were corrected for cross-talk contribution of donor and acceptor dyes to the FRET signal.
with Lk is the leakage contribution to the DA signal, and Dir is the direct-excitation contribution to the DA signal 9, 10 . Donor-only species (present due to incomplete labeling or acceptor photobleaching) give direct access to the leakage contribution, and acceptor-only species (present due to incomplete labeling or donor photobleaching) give direct access to the direct excitation contribution 9, 10 . Thus, we obtained cross-talk corrected FRET (E cc ) and Stoichiometry (S cc ) values
Finally, the correction factor γ was determined for in vitro and in vivo studies, which represents the quantum yields of donor and acceptor dye, and the detection efficiencies of the optical setups. To determine γ, we used the peak position of S cc and E cc for the 
The correction of in vitro and in vivo single-molecule FRET signals is shown in Figure S5 and Single-molecule FRET time-traces were corrected for crosstalk contribution and γ-factor as described in the ESI and shown in Figure S8 . Singlemolecule FRET time-traces showed an increase in DD-signal after the photobleaching of the acceptor dye (anti-correlated DD and DA signal, a signature of single-molecule FRET), which was often followed by the photobleaching of the donor dye (all time-traces in (A) and mid time-trace in (B)). Spikes in the DD-signal are caused due to nearby Donly molecules.
